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WUHDWPHQWVDQGLWLVQHFHVVDU\WRFRQVLGHUDGYDQFHGWUHDWPHQWSURFHVVHVIRUHIILFLHQWUHPRYDO

0HWKRGV
7KHQDQRILOWUDWLRQH[SHULPHQWVZHUHFDUULHGRXWLQDODERUDWRU\VFDOHFURVVIORZILOWUDWLRQV\VWHP
2VPRQLFV 6HSD ,,&URVV)ORZ PRGHO ZLWK UHFLUFXODWLRQ RI WKH FRQFHQWUDWH 7KH DSSOLHG
SUHVVXUHZDV IL[HGDWN3DSVL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7)&0S+aF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:LWKZDWHUDWS+YDOXHDURXQGWKHEHKDYLRURIȕHVWUDGLROFRQFHQWUDWLRQ LQWKHSHUPHDWH
DQGLQWKHFRQFHQWUDWHVXJJHVWVWKDWDGVRUSWLRQLVRFFXUULQJDQGLWLQIOXHQFHGWKHUHPRYDORIȕ
HVWUDGLROUHJDUGOHVVWKHW\SHRIPHPEUDQHXVHG,QDVROXWLRQZLWKS+DURXQGȕHVWUDGLRO LV
QHXWUDODQGWKHUHIRUHHOHFWURVWDWLFLQWHUDFWLRQVPD\EHQHJOLJLEOH$OWKRXJKDVLPLODUEHKDYLRU
DV VKRZQ LQ )LJXUH G WKH UHPRYDO RI ȕHVWUDGLRO REWDLQHG ZLWK WKH SRO\DPLGH WKLQ ILOP
FRPSRVLWH PHPEUDQH 7)&0 ZDV KLJKHU WKDQ WKDW ZLWK WKH FHOOXORVH DFHWDWH PHPEUDQH
&$0 SUREDEO\ GXH WR WKH GRPLQDQFH RI VL]H H[FOXVLRQPHFKDQLVP7&)PHPEUDQH ZKLFK
SUHVHQWVDORZHUPROHFXODUZHLJKWFXWRII0:&2
:KHQWKHS+RIWKHPRGHOZDWHUW\SH,ZDVUDLVHGWRDURXQGLWZDVREVHUYHGWKDWWKH
UHPRYDO RI ȕHVWUDGLRO E\ 7)& PHPEUDQH ZDV KLJKHU )LJXUH G SUREDEO\ GXH WR WKH
UHGXFWLRQRIDGVRUSWLRQGHVRUSWLRQWKURXJKWKHPHPEUDQH1JKLHPHWDOUHSRUWHG
WKDW DW S+ YDOXHV KLJKHU WKDQ WKH S.D WKH HVWURQH ORVHV LWV SURWRQ DQG EHFRPHV XQDEOH WR
SDUWLFLSDWH LQ K\GURJHQ ERQGLQJ ZLWKPHPEUDQH IXQFWLRQDO JURXSV UHVXOWLQJ LQ D UHGXFWLRQ LQ
DGVRUSWLRQ(VWUDGLROKDVDYHU\VLPLODUPROHFXODUVWUXFWXUHWRHVWURQHDQGWKHDXWKRUVVXJJHVW
WKDWWKH\KDYHVLPLODUS.DYDOXH$WS+ERWKȕHVWUDGLRODQGWKH7)&PHPEUDQHSRWHQWLDO
=HWD P9DWS+DFFRUGLQJWR$ODPRXGLHWDOSUHVHQWQHJDWLYHFKDUJHIDYRULQJ
UHSXOVLRQZKLFKFRQWULEXWHVWRUHGXFWLRQRIDGVRUSWLRQDQGWRDKLJKHUUHMHFWLRQRIȕHVWUDGLRO
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)LJXUH1DQRILOWUDWLRQ UHSUHVHQWDWLYH UHVXOWV IRUZDWHU W\SH ,, 0LOOL4VD[LWR[LQV D&$0
S+aE7)&0S+aF&$0S+a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&$0S+a
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7KHUHPRYDORIWKUHHYDULDQWVRIWKHJURXSRIVD[LWR[LQVZHUHHYDOXDWHGQHRVD[LWR[LQ1HR
67;GHFDUEDPR\OVD[LWR[LQG&67;DQGVD[LWR[LQ67;67;DQGG&67;ZHUHQRWGHWHFWHG
EHORZ WKH/2'RI WKHPHWKRG±J/ LQ WKHSHUPHDWH UHJDUGOHVV WKHPHPEUDQHXVHGDQG
WKHS+YDOXHRI WKHPRGHOZDWHU)RUERWKPHPEUDQHVDW S+YDOXHVQHXWUDO WRDFLG )LJXUHV
D E DQG F DGVRUSWLRQ LV SUREDEO\ DFWLQJ LQ WKH UHPRYDO RI 1HR67; EXW PD\ QRW
LQIOXHQFHGWKHUHPRYDORI67;DQGG&67;
$OWKRXJKWKHPROHFXODUZHLJKWVRIWKHVD[LWR[LQVDQGȕHVWUDGLRODUHVLPLODUWKHUHPRYDORI
1HR67;E\WKHFHOOXORVHDFHWDWHPHPEUDQHKLJK0:&2ZDVKLJKHUWRWKDQ7)&
PHPEUDQH DURXQG  VXJJHVWLQJ WKDW RWKHU PHFKDQLVPV WKDQ VL]H H[FOXVLRQ DUH
UHVSRQVLEOH IRU WKH UHPRYDO $OVR WKH UHPRYDO RI 1HR67; ZDV ORZHU WKDQ WKH ȕHVWUDGLRO
SUREDEO\ GXH WR WKH K\GURSKLOLF QDWXUH RI WKLV WR[LQ 7KH UHPRYDO RI 1HR67;ZDV SRVLWLYHO\
LQIOXHQFHG E\ UDLVLQJ WKH S+ YDOXH WR DURXQG  DV WKH PROHFXOH EHFDPH PRUH LQVWDEOH
/OHZOO\Q  DQG PRUH QHJDWLYH UHGXFLQJ DGVRUSWLRQ )LJXUH G DQG HQKDQFLQJ
HOHFWURVWDWLFUHSXOVLRQ

&RQFOXVLRQV
7KH WKLQ ILOP FRPSRVLWH PHPEUDQH H[KLELWHG KLJKHU SHUIRUPDQFH LQ WHUPV RI ȕHVWUDGLRO
UHMHFWLRQSUREDEO\GXHWRWKHHIIHFWRIVL]HH[FOXVLRQEXWWKHDFWXDOSHUFHQWDJHUHPRYHGZDV
QRW REWDLQHG EHFDXVH WKH VWHDG\VWDWH ZDV QRW UHDFKHG 7KH FHOOXORVH DFHWDWH H[KLELWHG D
KLJKHUSHUIRUPDQFHLQWHUPVRIWKHVD[LWR[LQVUHMHFWLRQDQGLWVHHPVWKDWHOHFWURVWDWLFUHSXOVLRQ
PD\ EH DQ LPSRUWDQW PHFKDQLVP 7KHUH DUH YHU\ IHZ UHSRUWV RI UHPRYDO RI VD[LWR[LQV E\
QDQRILOWUDWLRQDQG LW LVVXJJHVWHG WKDW WKHPHFKDQLVPVRI UHPRYDOPXVWEHEHWWHUXQGHUVWRRG
7KHDGVRUSWLRQRIERWKȕHVWUDGLRODQGVD[LWR[LQVRQWKHPHPEUDQHVGHFUHDVHGZKHQWKHS+RI
WKHIHHGZDWHUZDVLQFUHDVHG$WWKHKLJKHUS+YDOXHȕHVWUDGLRODQGVD[LWR[LQVUHMHFWLRQVDOVR
LQFUHDVHG
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RI7HFKQRORJ\(8$S
1JKLHP/'6FKDIHU$,:DLWH7'  ³$GVRUSWLYH LQWHUDFWLRQVEHWZHHQPHPEUDQHV
DQGWUDFHFRQWDPLQDQWV´'HVDOLQDWLRQ
1JKLHP /' 6FKDIHU $, H :DLWH 7'  ³0HPEUDQH ILOWUDWLRQ LQ ZDWHU UHF\FOLQJ
UHPRYDORIQDWXUDOKRUPRQHV´:DWHU6FLHQFH	7HFKQRORJ\:DWHU6XSSO\
2VKLPD<³3RVW&ROXPQGHULYDWL]DWLRQ+3/&PHWKRGVIRU3DUDO\WLF6KHOOILVK3RLVRQV´
,Q +DOOHJUUDHII *0 $QGHUVRQ '0 H &HPEHOOD $' HGV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